19-OCT-2004 16:34 FROM MARK 8. CLERK 



TO 90012126643999 



P. 03 



patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 



PUBLICATION NUMBER 
PUBLICATION DATE 



10070360 
10-03-98 



APPLICATION DATE : 28-08-96 

APPLICATION NUMBER : 08226535 

i 
i 

APPLICANT : TOSHIBA CORP; 



INVENTOR : KJYONO NAOHARU; 

i 

MT.CL : H05K 3/34 B23K 1/08 B23K 3/00 

• i 
I 

TjTLE : SOLDERING DEVICE 




JfSW 



ABSTRACT 



PROBLEM TO BE SOLVED: To make ft possible to solder fully and evenly also to a part, 
on which a substrate is passed through, of a warpage prevention plate by a method 
wherein a plating, which has a wettability with solder, is applied to at least a part, v^hlch is 
dipped in a jet solder liquid, of the warpage prevention plate provided on the upper part of 
a solder tank. 

SOLUTION: a preheated substrate 2 is passed through over a solder tank 3 and at this 
time, as roughly the center of the substrate 2 is supported by a warpage prevention plate 
6, the substrate 2 is never warped in the direction under its lower part by its tare weight, 
heating or the like. The jet of a molten solder 5, which is jetted through solder jet nozzles 
4, comes into contact with the lower surface of the substrate 2 and the molten solder 5 is 
adhered to a soldering position on the substrate 2. At this time, as a plating 1 1 having a 
wettability with solder is applied to a part, which is dipped in a jet solder liquid 7, of the 
plate 6, the liquid 7 loses its resistance to the plate 6 and the plate 6 is coated up to its 
upper part with the solder 5. 
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Jet stream soldering apparatus for soldering 1 
which part of curvature prevention part is i 
is immersed in jet stream solder 
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J10070360 The apparat*£ has a substrate conveyor (1) which conveys a substrate ( 2), by supporting 
both ends of the substrate. A solder tank (3) which has a solder injection nozzle {*) is arranged 
underneath the substrate conveyor. This nozzle injects fused solder (5) towards upside. A curvature 
prevention board^6) is provided on upper surface of solder tank, in substrate conveyance direction. 
This board contacts undersurface of conveyed substrate, to prevent generation of curvature of 
substrate^lating (11) with solder wettability nature is given to a part of the board immersed in the 
jet strearfr solder (7). 

ADVAmAGE - Prevents crack generation in jet stream solder. Ensures uniform soldering. 
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; a wettability with solder, is applied to at least a part, which is dipped in a jet solder liquid, of the 
I warpage prevention plate provided on the upper part of a solder tank. 

- SOLUTION: A preheated substrate 2 is passed through over a solder tank 3 and at this time, as 
j roughly the center of the substrate 2 is supported by a warpage prevention plate 6, the substrate 2 is 
never warped in the direction under its lower part by its tare weight, heating or the like. The jet of a 
molten solder 5, which is jetted through solder jet nozzles 4, comes into contact with the lower surface 
of the substrate 2 and the molten solder 5 is adhered to a soldering position on the substrate 2. At 
i this time, as a plating 11 having a wettability with solder is applied to a part, which is dipped in a jet 
\ solder liquid 7, of the plate 6, the liquid 7 loses its resistance to the plate 6 and the plate 6 i3 coated 
.; up to its upper part with the solder 5. 

I - H05K3/34 ;B23Kl/08 ;B23K3/00 



none 



r 



19-OCT-2004 16=35 FROM MARK S. CLERK 



TO 90012126843999 



P. 05 



i (19) H*BH*SFJt UP) 



i- (sointa* 

! H0 5K 3/34 

I B 2 3 K 1/OS 

I 3/0O 



(12) & m ^) 



5 0 6 
3 2 0 
3 L 0 



#f!¥10-70360 

(4S)ftHB ¥£10*0998) 8810B 



F I 

H0 5K 3/34 
B 2 3 K 1/08 
3/00 



5 0 6K 
3 2 OB 
3 1 OM 



(21) £HH#*r 

(22) OMB 



#1178-226835 
?jsS8¥(199© 8 £289 



(54) [38K©«»] *mm® 



(57) 



I #ffl 5 tfBL *) 6 tf)±S4 tfSBW* * 3 1 * * . 



(7DHJSA 000003078 
(72) *W* 

«EK#nfm i - 9 - 2 w«« 

(74)ffiSA ^PS± *ffl £ 




19-OCT-2004 16=35 FROM MARK 8, CLERK 



TO 90012126843999 



(2) 



ft&S 1 ?-! 0-70360 



j^±t£OI$±£krm£ W^=- fcvrC ■ 
IsaMM****** ***Jtl*:i k fc'&SSk*** 

I i°r 2 o g.m 5 o**>«bgbs l*m t zmzt 

| [000 1 ) 
! C0002) 

! fft«SBE*=> >-<T 1 ±(£(^#J&f£2#tIiE~it 
| S. »|M2ttWWI» s lli&W-A-l a. 1 btcStt 

I ffl 5 «• _h^rt=.«aa'f * . £ ^ *aa*s 3 jtiBs na 
i [0004} ±aaific4iv ^-c . 75-'^ ^swB3&fi& 

i y X/i -4 ^ S h **Sl4*ffl 5 tf&R 2 VTWiZ % 
! ^BfMCSaffflS^n. £<7)k3£4£2 

! [00 0 5] 

j [JMJjWBfcLi '3 fcTSltg] ^BRSSty ^4ti. 

I 2 CI* L T JS^S^S^EB 5 $ # 5 

! jl£04 IOt<T J: ? t=S€«2*l*lXK^UT 

| x c« lt 9 0 spwik-cees ftf ^ 



^^^^^^^^^^^ 
Vo 0 0 6 3 L*L*#*B4fcfff* SCKOttJh* 

loo 0 7 j mm±zaxozm£&*x%w^ 

w? WO** 5 * 1 * 1 

asagw-tcikaBWfc"*"*. 

[00091 18^12 CE*^»«i. wc* 8 ** 
[00101 *WW>*BWaBSCJ: 4 k . E "3 W±« 

T 2 0 g£7iM 5 0 giO^JKCiBS Efrlbtg^ 

too 1 1 i _ _ 

[00l2]HlC4»v%-C. m^^raiSt'^ff^iciS? 
fut£^ 1 -/'^ la. 1 b ft* r 5 SKM^ 



19-OCT-2004 16=35 FROM MARK 8, CLERK 



TO 90012126843999 



(3) 



I i. 

1 COO 133 X" 5 * 1 ^KtsftBftW 

! TV**. ^^^ffl<t3^±S<7«U— /H a. lblS 

[ 0 0 1 4 1 g 0 m±& 6 tt*fiB* f f/*1i'f9ft.SW=ft 

Si* { lffi32:b-'H a. 1 b<?)±®fcJ5«f l^~nDJt'=ES 
t* J 3 tcggS rtt v ^ , * it E «3 l?6it« 6 *"£B»B 
If /X/l-4i>*> WriSfffl 5 •) 

I?!) y K5rifg»iR:EaS 2 1± 1 W«aBHV-^ 1 



To 0 1 6) ff«»?^Ifi2l«C«3J:f 
mi . £*>k * E*3 B5ih« 6 C i 0 S*24)l5ff 4»* 

inzR&Z tM^\ ZIXW&2 <7)Tmztt%ELmi 
Wth. 

[0017] *5kmmBi~-&i\\i, *mwksxi\,A 



[023 



[H33 





#138^ 10-7 03 6 0 

t-WBBlWrflXCtf IT 2 0 5 0*OA*|=!B 
SLTt WE 5 tiR ') 8>it£ 64)1** Xmt 

[0018] JJEOHIfe^Sfte^fflWt / 
Ciaffi^HJt'SriWB] 

[013 ^^DflO^-Hft^iS^-^ffi^^ 7 ' 19 ^^ 

[02 3 @l^A-AHIKffiiat l, ^i. 

[03] Sl^B-BtSESrSSl'CAi. _ 

[04 3 gE^^fflff^^-^^^^^^^"' 1 ™ 

[05 3 /M^^i5JS£$^i# B *0^&*« 

[^<7)^1 
i ^.®fB^3>^r 

3 



2 



bS^#E» 
C053 



1 1 



[163 



6 9c 7 





-OCT-2004 16:36 FROM MARK & CLERK TO 90012126843999 P.0 



(19) Issuance Country: Japanese Patent Office (JP) 

(12) Sort of Gazette: Publication of unexamined patent application (A) 

(11) Publication Number: 10-70360 

(43) Publication Date: March 10, 1998 

(54) Title of the Invention: SOLDERING DEVICE 

(51) IPC 6 th version: 

H05K 3/34 506 

B23K 1/08 320 

B23K 3/00 310 
[Request for Examination] Not yet requested 
[Number of Claims] 2 

(21) Application Number: 08-226535 

(22) Filing Date: August 28, 1996 

(71) Applicant 

[Identification Number] 000003078 
[Name] Toshiba Corporation 

[Address or Residence] 72, Horikawa-cho, Saiwai-ku, Kawasaki-shi, 

Kanagawa 

(72) Inventor 

[Name] Naoharu KIYONO 
(74) Attorney 

[Patent Attorney] 

[Name] Takashi HONDA 
(57) Abstract 

[Problem to be solved] To eliminate an occurrence of wave-breaking 
phenomenon due to a jet-flowed solder wave by a bend-preventing plate, which 
is provided on a soldering device. 

[Solution] A portion of the bend-preventing plate 6 provided at an upper 
portion of a soldering bath 3, the portion immersed in the jet-flowed solder wave 
7 sprayed from a solder spray nozzle 4, is provided with a thin coating 1 1 having 
a solder wetting property, and a molten solder 5 covers an upper portion of the 
bend-preventing plate 6. 

[Scope of Claims] 

[Claim 1] A soldering device comprising: 

a substrate feeding conveyer for supporting both side ends of a 
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substrate and feeding the substrate; 

a soldering bath, which is disposed at a downward portion of the 
substrate feeding conveyer and has a solder spray nozzle for spraying a molten 

solder upward; and 

a bend-preventing plate, which is provided at an upper portion of the 
soldering bath so as to extend in a substrate feeding direction and prevents an 
occurrence of bending of the substrate by coming into contact with a lower 
surface of the substrate to be fed, 

in which at least a portion of the bend-preventing plate, that is immersed 
in a jet-flowed solder wave, is provided with a thin coating having a solder 
wetting property. 

[Claim 2] The soldering device according to claim 1, in which the solder spray 
nozzle is disposed so as to have angles of 20 to 50 degrees with respect to the 
substrate feeding direction. 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] The present invention is related to a soldering device 
employing a jet-flow method, and more specifically, related to a soldering device 
for automatically soldering a printing substrate used in various electrical goods. 

[0002] 

[Related Art] Fig. 4 shows a schematic configuration of one example of the 
soldering device employing a conventional jet-flow method. In Fig. 4, the printing 
substrate 2 is put on a substrate feeding conveyer 1 having a pair of right and left 
feeding rails 1a, 1b, which are disposed in parallel with a predetermined distance. 
While both side ends of the printing substrate 2 are supported by the feeding 
rails 1a and 1b, the printing substrate 2 is fed by the substrate feeding conveyer 
1 in a direction indicated by an arrowhead X. 

[0003] A soldering bath 3 is disposed at a downward portion of the substrate 
feeding conveyer 1 and a solder spray nozzle 4 is provided in the soldering bath 
3. The solder spray nozzle 4 sprays a molten solder 5 in the soldering bath 3 
upward. At a substantially central portion of an upper surface of the soldering 
bath 3, a bend-preventing plate 6 having a linear shape is provided in parallel 
with a substrate feeding direction X. 
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[0004] With the above features, after the substrate 2, which has passed through 
a flux applying process and a preheating process, is fed by the substrate feeding 
conveyer 1 , the molten solder 5 sprayed from the solder spray nozzle 4 runs into 
an under surface of the substrate 2 when the substrate 2 is passing through an 
upper portion of the soldering bath 3, and the molten solder 5 adheres to a 
predetermined portion of the substrate. At this time, since the substrate 2 is 
supported by the bend-preventing plate 6, a so-called "burrowing" of the 
substrate 2, i.e., the phenomenon that the substrate 2 is bent downward and 
comes close to a jet-flow of the molten solder 5 more than necessary is 
prevented. 

[0005] 

[Problem to be Resolved by the Invention] As shown in Fig. 4, in order to allow 
sufficient amount of molten solder 5 to adhere to the substrate 2 equally, the 
solder spray nozzle 4 is usually disposed so as to be slanted by a predetermined 
angle with respect to the substrate feeding direction X. In a case that the solder 
spray nozzle 4 is disposed so as to have an angle of 90 degree with respect to 
the substrate feeding direction X, a moving direction of the jet-flowed solder 
wave of the molten solder 5 becomes parallel with respect to the 
bend-preventing plate 6, so that a resistance to the bend-preventing plate 6 is 
small. Therefore, by slightly heightening the level of the jet-flowed solder than 
the bend-preventing plate 6, the bend-preventing plate 6 sinks in the jet-flowed 
solder wave and there is no fear for occurrence of a wave-breaking 
phenomenon. 

[0006] However, as shown in Fig. 4, when the bend-preventing plate 6 is 
disposed in parallel with the substrate feeding direction X and the solder spray 
nozzle 4 is disposed so as to be slanted with respect to the substrate feeding 
direction X, a wave-breaking portion 9 arises at an upper surface 8 of the portion 
where the jet-flowed solder wave 7 runs into the bent-preventing plate 6, as 
shown in Fig. 5. This wave-breaking portion 9 is bigger at a portion close to the 
both side ends 9a, 9c of the substrate feeding direction X of the solder spray 
nozzle 4, while smaller at a central portion 9b. Consequently, as shown in Fig. 6, 
regarding a soldering condition of a portion of the substrate 2 where the 
bend-preventing plate 6 is passing through, there is such a problem that no 
soldering exists at the portion or an unevenness of the solder. 
[0007] The present invention is achieved in view of the above-described 
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situation, and an object of the invention is to provide a soldering device wrth 
which the wave-breaking phenomenon of the jet-flowed solder wave generated 
by the bend-preventing plate is eliminated and a defect of the soldering at the 
portion where the bend-preventing plate is passing through is lost, so that a good 
soldering is carried out. 

[0008] 

(Means of Solving the Problems] In order to achieve the above-mentioned object, 
the invention according to claim 1 is a soldering device comprising: a substrate 
feeding conveyer for supporting both side ends of a substrate and feeding the 
substrate; a soldering bath, which is disposed at a downward portion of the 
substrate feeding conveyer and has a solder spray nozzle for spraying a molten 
solder upward; and a bend-preventing plate, which is provided at an upper 
portion of the soldering bath so as to extend in a substrate feeding direction and 
prevents an occurrence of bending of the substrate by coming into contact with a 
lower surface of the substrate to be fed, in which at least a portion of the 
bend-preventing plate, that is immersed in a jet-flowed solder wave, is provided 
with a thin coating having a solder wetting property. 

[0009] The feature according to claim 2 is that the solder spray nozzle is 
disposed so as to have angles of 20 to 50 degrees with respect to the substrate 
feeding direction. 

[0010] According to the soldering device of the invention, the portion of the 
bend-preventing plate, that is immersed in a jet-flowed solder wave, is provided 
with a thin coating having a solder wetting property, so that a residence of the 
jet-flowed solder wave with respect to the bend-preventing plate is lost and the 
solder can cover an upper portion of the bend-preventing plate. As a result, 
when the solder spray nozzle is disposed so as to have angles of 20 to 50 
degrees with respect to the substrate feeding direction, the wave-breaking 
phenomenon of the jet-flowed solder wave generated by the bend-preventing 
plate is eliminated and a good soldering can be carried out. 

[0011] 

[Detailed Description of the Preferred Embodiment] Hereinafter, one 
embodiment of the soldering device of the present invention will be described 
with reference to the drawings. Fig. 1 is a perspective view of a main part 
showing a schematic feature of one embodiment of the soldering device of the 
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invention. In Fig.1, same reference numbers are attached to the parts 
corresponding to parts of the conventional example shown in Fig. 4. 
[0012] In Fig. 1 , a substrate 2, where a predetermined wiring pattern is printed, is 
put on a substrate feeding conveyer 1 having a pair of right and left feeding rails 
1a, 1b disposed in parallel with predetermined distance, and the substrate 2 is 
fed by the substrate feeding conveyer 1 driven by a drive unit (not shown) in a 
direction of an arrowhead X with both side ends thereof supported by the feeding 
rails 1 a, 1b. 

[0013] At a downward portion of the substrate feeding conveyer, a box-like 
soldering bath 3 is disposed, and in the soldering bath 3, a solder spray nozzle 4 
is provided in a longitudinal direction. At an upper portion of the solder spray 
nozzle 4, a rectangular nozzle opening 4a, which opens between the feeding 
rails 1a, 1b, is formed and the solder spray nozzle 4 is disposed so as to have 
angles of 20 to 50 degrees with respect to a substrate feeding direction. In 
addition, at a center of an upper surface of the soldering bath 3 between the 
feeding rails 1a, 1b a bend-preventing plate 6 is attached so as to be parallel 
with the feeding rails 1 a. 1 b. 

[0014] The bend-preventing plate 6 consists of a thin-plate-like stainless steel, 
which has an excellent strength and does not allow the solder to adhere thereto. 
An upper end surface of the bend-preventing plate 6 is positioned on a 
substantially same face of the upper surface of the feeding rails 1a, 1b. Further, 
A portion of the bend-preventing plate 6 immersed in the solder 5 sprayed from 
the solder spray nozzle 4 is provided with a thin coating 11 having a solder 
wetting property, in which chemicals such as phosphoric acid is used as 
auxiliaries. 

[0015] Next, a function of the soldering device according to the preferred 
embodiment constructed as mentioned above will be described. The substrate 2, 
which completed a provisional mount of electric parts, is put on the pair of 
feeding rails 1 a. 1 b and fed by the substrate feeding conveyer 1 .The substrate 2 
is at first applied with flux by a fluxer (not shown) and then, preheated by the 
pre-heater (not shown). 

[0016] The preheated substrate 2 passes through the soldering bath 3 and at 
that time, a substantially central portion of the substrate 2 is supported by the 
bend-preventing plate 6, so that the substrate 2 is not bend downward by its own 
weight and heating. Then, a jet-flow of the molten solder 5 sprayed from the 
solder spray nozzle 4 comes into contact with an under surface of the substrate 
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2, and the molten solder 5 adheres to the soldering position of the substrate 2. At 
this time, since the portion of the bend-preventing plate 6, which is immersed in 
the jet-flowed solder wave 7, is provided with the thin coating 11 having a solder 
wetting property, the jet-flowed solder wave 7 loses a resistance with respect to 
the bend-preventing plate 6 and as shown in Figs. 2 and 3, the molten solder 5 
covers an upper portion of the bend-preventing plate 6. 
[0017] According to this preferred embodiments, even when the solder spray 
nozzle 4 is disposed so as to have angles of 20 to 50 degrees with respect to the 
substrate feeding direction, the molten solder 5 covers the upper portion of the 
bend-preventing plate 6. Consequently, a wave-breaking phenomenon of the 
jet-flowed solder wave 7 is eliminated, and such a problem that no soldering 
exists at the portion where the bend- preventing plate 6 passes or an 
unevenness of the solder is prevented, so that a good soldering can be carried 
out. 

[0018] In the above-mentioned embodiment, such a case that the solder spray 
nozzle 4 is disposed so as to have angles of 20 to 50 degrees with respect to the 
substrate feeding direction is explained. However, the angle is not limited to 
angles of 20 to 50 degrees and when the invention is applied to the soldering 
device disposed at an angle of 90 degrees, the same effect is obtained. In 
addition, the thin coating 11 can be applied to the entire surface of the 
bend-preventing plate 6. Furthermore, in a case that plural rows of solder spray 
nozzles 4 are provided, portions of the bend-preventing plate 6 which oppose 
the plural solder spray nozzles 4 are provided with the thin coating 11, 
respectively. 

[0019] 

[Effects of the Invention] As explained above, according to the soldering device 
of the invention, at least a portion of the bend-preventing plate provided at the 
upper portion of the soldering bath, the portion immersed in the jet-flowed solder 
wave, is provided with the thin coating having a solder wetting property, so that 
the jet-flowed solder wave loses the resistance with respect to the 
bend-preventing plate and the molten solder covers the upper portion of the 
bend-preventing plate. Consequently, the wave-breaking phenomenon of the 
jet-flowed solder wave generated by the bend-preventing plate is eliminated and 
the soldering can also be carried out sufficiently and evenly at the portion of the 
substrate where the bend-preventing plate passes 
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[Brief description of the Drawings) 

[Fig. 1] It is a perspective view of a main part showing a schematic feature of one 

embodiment of a soldering device of the invention. 

[Fig. 2] It is a cross sectional view taken along line A-Ain Fig. 1. 

[Fig. 3] It is a cross sectional view taken along line B-B in Fig. 1. 

[Fig. 4] It is a plan view showing a schematic feature of one embodiment of a 

conventional soldering device. 

[Fig. 5] It is an explanatory view showing a conventional wave-breaking 
phenomenon. 

[Fig. 6] It is a plan view of a substrate showing a solder-adhering situation due to 
the conventional wave-breaking phenomenon. 

[Description of the Reference Numbers] 

1 substrate feeding conveyer 2 substrate 

3 soldering bath 4 solder spray nozzle 

5 molten solder 6 bend-preventing plate 

7 jet-flowed solder wave 1 1 thin coating 
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